Reaction conditions for HDF of 3, 4, 5 and additional experiments for HDF of 4
F NMR resonances in the product mixture (versus internal fluorobenzene).
NMR assignment
To assign the corresponding chemical shifts of the HDF-products 4a-d it was helpful to compare these data with the 19 F NMR of perfluorallylbenzene. Therefore one has a couple of characteristic features: i) a triplet of triplet of triplet coupling pattern for the para-F atom in the aromatic C-F region ( Figure S1 ), ii) the strong trans-F coupling constant ( 3 JFF = 116.5 Hz), and iii) the characteristic gem-F coupling constant ( 2 JFF = 57.0 Hz) of the perfluorovinyl group.
Figure S1: 19 F NMR of perfluorallylbenzene, resonance of the para-fluorine nuclei expanded.
19
F (376 MHz, C6D6): δ = -92.7 (1F, ddt, 2 JFF = 57.0 Hz, 3 JFF = 36.0 Hz, 4 JFF = 6.1 Hz, =CF2), -94.9 (2F, m, -CF2-), -106.3 (1F, ddtt, 2 JFF = 56.9 Hz, 3 JFF = 116.5 Hz, 4 JFF = 27.3 Hz, 6 JFF = 1.7 Hz, =CF2), -141,4 (2F, m, meta-Farene), -147.6 (1F, ttt, 3 JFF = 21.4 Hz, 4 JFF = 5.5 Hz, 6 JFF = 1.8 Hz, para-Farene), -159.7 (2F, m, ortho-Farene), -186.5 (1F, ddtt, 3 JFF = 116.5 Hz, 3 JFF = 36.0 Hz, 3 JFF = 19.4 Hz, 5 JFF = 4.0 Hz, -CF=) ppm.
In combination with the characteristic para-F signals ( Figure S2 ), their integrals, the 1 H NMR and the following facts: Regarding the 2 nd generation HDF-products (4a', b', c', d') all signals in the 19 F NMR are doubled except the para-F signals (cf. Figure S2 ), besides the above mentioned characteristic pattern and chemical shifts remain nearly unchanged ( Figure S3 ). 
GC-MS
Beside 1 H and 19 F NMR spectroscopy GC-MS was used for further characterization, therefor we purified the reaction mixture of a catalytic run (Table S1, entry 5) by trap (-30°C) to trap (-196°C) condensation under reduced pressure (5 x 10 -3 mbar). Figure S5 shows the chromatogram with basically two sets of peaks for 1 st (# 4, 6, 7, 8) and 2 nd generation HDF products (# 9, 10, 11, 12) . Furthermore the measured probe contains small amounts of the substrate (4) (Peak 1, Figure S6 ), Ph2SiF2 (Peak 15, Figure S15 ) and Ph2SiH2 (Peak 17, Figure S16 ). The mass spectra of the 1 st and 2 nd generation HDF products exhibits the molecular ion with m/z = 280 and m/z = 262, and specific fragmentation for the different constitutional isomers, e.g. the loss of the CF=CFH-group for the vinylic HDF products. 064861877 -1158.918875 -1158.983737 -39.7 -24.6 1b-3b_contact pair -1158.80763 -1159.198979 -1159.20064 0.7583 0.214974533 0.235942926 0.075940096 -1158.964697 -1159.040637 -68.5 -60.3 1b-3c_contact pair -1158.794394 -1159.186532 -1159.188492 -1158.804429 -1159.195123 -1159.195983 -C-3-3b -1158 .690287 -1159 .082275 -1159 .084043 0.763 0.211639443 0.231035738 0.06813611 -1158 .853007 -1158 .921143 -3.5 9.4 TS-C-3-3a -1158 .689201 -1159 .080839 -1159 .082644 0.7631 0.211634939 0.230970903 0.066874357 -1158 .851673 -1158 .918548 -2.6 11.0 TS-C-3-3c -1158 .692021 -1159 .084648 -1159 .086583 0.7647 0.211024099 0.230527786 0.068202938 -1158 .856056 -1158 .924258 -5.4 7.4 TS-A-3-5d -1158 .697847 -1159 .090724 -1159 .092683 0.7641 0.212924853 0.231775148 0.064575767 -1158 .860908 -1158 .925484 -8.4 6.6 TS-B-3-IP1 -1158 .681768 -1159 .075078 -1159 .077032 0.765 0.210951368 0.230526187 0.067600389 -1158 .846506 -1158 .914106 0.6 13.8 TS5a_3a -1158 .769596 -1159 .15897 -1159 .160909 0.7593 0.216413014 0.235327757 0.065006794 -1158 .925581 -1158 .990588 -49.0 -34.2 TS5b_3b -1158 .766609 -1159 .156318 -1159 .158253 0.7592 0.21639341 0.235244315 0.064451041 -1158 .923009 -1158 .98746 -47.4 -32.3 TS5c_3c -1158 .757062 -1159 .146129 -1159 .148046 0.759 0.216585097 0.235614518 0.065096178 -1158 .912431 -1158 
Tables for energies, enthalpy and entropy corrections (T = 298 K, 1 bar) perfluoroallylbenzene (4)
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